US007597064B2
a2 United States Patent (10) Patent No.:  US 7,597,064 B2
Burback 45) Date of Patent: Oct. 6, 2009
(54) PROCESS TO ENABLE LIVE-BEARING 4,441,453 A 4/1984 McMickle
FRESH WATER FISH TO LIVE AND BREED 5,351,651 A 10/1994 Ushio
IN A SALT WATER ENVIRONMENT 5,433,554 A * 7/1995 Minakam etal. ............. 405/81
6,016,770 A 1/2000 Fisher
(76) Inventor: Ronald LeRoy Burback, 1944 Paseo g;‘gijg g é 1%882 gzﬁz
Del Cajon, Pleasanton, CA (US) 94566 2003/0230247 Al* 12/2003 Harrisetal. ................ 119/230
: : : : . 2006/0086323 Al* 4/2006 Park .........oooiiiiinin, 119/215
( *) Notice: Subject to any disclaimer, the term of this “
patent 1s extended or adjusted under 35 OTHER PURBI ICATIONS
U.S.C. 154(b) by 289 days.
Shikano and Fujio, Strain Differences in Seawater Adaptability in
(21) Appl. No.: 11/743,281 lgg;ﬂfgggnkauppy Pecilia reticulata, Dec. 1, 1997 vol. 64(6), pp.
(22) Filed: May 2, 2007 * oited by examiner
(65) Prior Publication Data Primary Examiner—Thomas Price
US 2008/0271680 Al Nov. 6, 2008 (57) ABSTRACT
(51) Int.CL _ _ _ _ _
A01K 29/00 (2006.01) The invention provides for a process that enables live-bearing
(52) US.Cl 119231 fresh water fish to live and breed 1n a salt water environment
58 F'. l.d f Cl """ ﬁt """ S """" h """""""""" 119/200 such as an aquarium. The process starts with a live birth of fry
(58)  Field of Classifica m?l ;;5; 21523423 6 43 73 1” in an aquartum where the salinity of the water matches the
Q lication file f ljt " hjh' . T salinity of amniotic fluids. Once the fry stabilize, the salinity
~& AppHEAHOn HIE JOE COPICLE SEATtl HISTOLY. can be gradually increased to match the salinity of a standard
(56) References Cited salt water aquarium. The fry and their offspring mature, live,

3,777,709 A

U.S. PATENT DOCUMENTS
12/1973 Anderson

and breed 1n salt water with no future intervention.

5> Claims, 6 Drawing Sheets

H r T r:r'1_r:-='r
ﬂﬁﬁﬂfﬁThﬁUﬁﬁﬁ,ﬁﬁ, Y

TR

-

.\"".'_: O SR
IR e
o "-,Il } ‘i_ilﬂi_ |'{

":'.IIIE f _...-.."r" M ':
LS "l. ~ :.I.I'“
N

oo
1

e el W -
- LR ol N
- i b L T

i L 5
.'pEﬂ.!'-.. L A;
o ;

!
P housd ppti LR

Water




US 7,597,064 B2

Sheet 1 of 6

Oct. 6, 2009

U.S. Patent

<ZE
e

L) o .
ENEN ]
[N lll“W

Lt N oW

+ F ¥ FEL L
iiniiiitiiiiﬁiiiniiii
L r + 4 58 5P
L L N L N L N N
+ ¥+ £ F FF FFFFFEFPFP
LS N N N N N N N N
lllll - a = & m a
+ FF L L F F

4
1
1

- L - 4 F £ F FF F S FFEFFEF S S FEFF S FESFEFEEFFSFSE S EEFE S S FE SRS EFEF PSS EE SRS FE ST EER A AR AR A ESFEEA RS ESFFA SRS E A S E S FEA S FE A SAEEFFEA RS EE S A FESFEEdE

i
Aler
quarien

;
!
;

L .- 1T
oy Ty

L
L
- a
r
* ¥
.
f T
-
L
* ¥
L
T T
ror
-
-

f

-
1

- &

=
23

o
Specii

L]

"

LI |

L]

I e K
__.lrﬂ.hU__

.
%Mu i

Fa

4 1k ok

LI |

LI I

L B B |

=
"

LI

L]

L IR |

4 4 4k hhohbh ]k hhoh bk hhhh A h A Rk hh hE R h A hE R R hh R hE R o

=4

L]

1 1 1
L TR B B R B N B U N B NN BN N N I N B B N N N I N B B DR N N I N B B B B N I N B N N B BN N B N BN N NN N B N B N R I B N B N I B N B B B I B B B B

L N A N A R L L NN LR RN EEEE RN EEEEEEEEEEIEENENE NN ENENEE NN 4 4 4 4 f FfF FF F S FFFEFE SIS FSE S AP FES A SR ST ES
-

L)
NNl N I R I I N NN NN NN IR oy
e
] L)
L)
L)
L)
L)
L)
e " -
- . -, , .
. - .
L) ] .
L) ] .
. - .
L) -
-
e r .
L) ] .
. - .
L) -
-
L) ] .
L) ] .
L) -
T T - *
-
L) ] .
. - .
L) - .
L) ] .
L) ] .
L) -
X : :
L) ] .
- ] .
L) - .
L) -
-
L) ] .
L) ]
X : :
L) -
-
L) ] .
L) ] .
L) -
o r
L) -
» ]
L) ]
» -
- -
» ]
L) -
» ]
L ] .
L) ]
» -
L) -
o r
L) -
-’ ]
L) -
» -
- -
» -
L) -
T - *
» ]
L) ]
» -
L) ]
e -
L) -
-’ ]
L) -
» -
-t -
» -
L) ]
» -
. -
-’ ]
L) -
» -
L) ]
e -
L) ]
» ]
L) -
» ]
- -
» -
L) ]
» -
a'a -
» -
L) -
» ]
L) ]
e -
L) ]
» -
L) v -
-’
-
»
L)
»
-
I N R RN N NN N NN R N N NN N N N EEE NN R RN RN R NN NN ] A
L)
"e"a
T H“....ﬁl._..
-
- - e
——
L) Ll W, |
»
a’a
»
L)
»
- L) #
o
L)
»
)
L) ]
»
L) )
» ]
a'a
- » -
. L)
» -
L)
e -
Tt ]
L) LA _.H
- —
» - -
—_—— " . o -
- i iyt
FaE o af [ p—
- i ] - - - Lmama
i o . e o= —
-
. - . . QU 3
-
- A 5 L I
gy T . A
.~y e, 0 . . e —
[
-
L ] = — 3 N L 7% It Y ki
Lo -
= —_— L vl o
- —— I.ﬂH.l - a
ioi_.  T==a . o

L]

A
\

L]

+ L
+ -
- -
- -
L} -
- -
+ L
.1.' -
8 : el
2t . - i
iii : - - rirmss
._.H._. H = ”l.u_ iy T
0 = X
- - —
“.__H - ﬁ H.ull
’ L [ L} n
. =ox o
R . 5 s
N . -t - —
.1....1 - H -
L) . ——
H._.H » | .
L} -
. . =
Ly - -,
P * =t
._.“._. “ a ......IJ...I.I_ - L u
iy . T o N e, 7
’ . N -~
L
s -’ " - o
e . _ﬁt ..-l.u..H.l..W[.H. ....I-u -
. . LY S
: - MR I
L -,
L} - bl - = - " L}
L 4 T . - L.1....1 e
" T . .-.I..._..-....U
.Ii.' - -
.1.'.1 *
- -
L
.I.-..' T
+ L
L
.Il-' -
- -
L
- -
1.'1 -
-

L]
-

OO
ey

G, T



U.S. Patent Oct. 6, 2009 Sheet 2 of 6 US 7,597,064 B2

L L N B B B B B O B O O O N O O O O O I O O B O O O O O O O O I O O B D B B O I B D I B D I B TN B B D I D N N B D N N D I B O R NN D N N D R N D N NN N N DN N D R N DL N N NN N R NN N N N R N N R N D N R N R N N R N R D D N R N N N N N N DR N N N D N D N N N D N N N R NN N N R NN R NN R N D N D R N N IR NN N N NN N N NN N R N R R

[N N NN N NN BN NN NN NN NN N NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN RN NN NN RN NN NN RN NN NN NN NN NN NN NN NN NN RN NN NN NN NN NN NN NN NN NN RN NN NN NN NN NN RN N NN NN NN NN NN

Fresh - |
Water
Tank
/ ; Specific
* W? Parts Per Thousand {(ppt) Gravity ‘
S Meter "

N

J
),
A
-
N
G
0
<,
f"i"

-
-
-
-
-
-
-
-
-
- -
-
-
-
-
-
-
-
-
-
-
- b L
& -
L]
-
- -
-
L] -
- L )
-
&
e -
-
-
- - -
- . ] .
-
- -
-
- ch -
L] "
- -
- L]
-
-
- -
-
- "
L] -
- -
-
-
-
-
L] -
- -
-
-
- -
0 -
-
-
L]
- -
A
-
-
- - -
L L]
- -
-
-
-
- - -
L -
-
-
- -
-
-
L] -
™
- -
-
-
L]
-
-
-
L]
-
L] L] -
-
-
L]
-
b -
-
- -
-
- -
-
-
- -
-
-
! -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

L N N I B O N B D O B D B B O B B D O O O I B D I O B I D D N B O I B N B N D N NN N N N N B NN N N N I N N N N D N N N R N DR B N N N D N N R R B N N N N R B D R N N N N N D N N N N R N N R N N N N NN N N N R N N N R R N R N R RN D NN N D N N DD N N N N N N N N N N NN N N N RN N N N RN N N R LR D N NN

FiG. 2



U.S. Patent Oct. 6, 2009 Sheet 3 of 6 US 7,597,064 B2

Transiton

' & Aguarium

10
PR

13 Specitic :
S, Parts Per Thousand (ppt) Gravity 1
z »
Vg . . Metear B S
S s~ 5, Specific Gravity
N Y . 14

FiG. 3



U.S. Patent Oct. 6, 2009 Sheet 4 of 6 US 7,597,064 B2

Transiton
Aguarium g
(g ek
ey ok kAt
19 % Specitic
W? Parts Per Thousand {(ppt) Gravity 18
S R | Meter s sl
Js. ot s Specific Gravity
T ey T 20

F1.4



U.S. Patent Oct. 6, 2009 Sheet 5 of 6 US 7,597,064 B2

. 22
PR
23 ‘,.-_—\%y Transiton

Aguarium

25 - ‘2 Specific

7 . Parts Per Thousand {ppt) CGaravity 34
R, 5 .
Vg P pMeter I
Specific Gravity .
S { o

N
o
o
- )
-
.
.

28 37

-
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii



U.S. Patent Oct. 6, 2009 Sheet 6 of 6 US 7,597,064 B2

. 29
Sait
ywater
Aguarium
3 '} Specific
.. Parts Per Thousand {(ppt) Gravity 34
. N | Meter A e
Specitic Gravity
R e
z 37
O

FIG.6



US 7,597,064 B2

1

PROCESS TO ENABLE LIVE-BEARING
FRESH WATER FISH TO LIVE AND BREED
IN A SALT WATER ENVIRONMENT

BACKGROUND OF THE INVENTION

Salt maintenance 1n the 1nternal fluids of a fish 1s accom-
plished by special biological salt pumps located 1n the gills.
The biological salt pumps are configured for salt elimination
tor salt water fish. The biological salt pumps are configured
for salt retention for fresh water fish.

The skin of fish 1s water permutable. A fresh water fish
absorbs water through the skin and eliminates excess water
through the kidneys. A salt water fish loses water through the
skin and 1s forced to drink salt water.

When a salt water fish 1s placed 1n fresh water the salt water
fish will have difficulties maintaining adequate internal salt
balance. When a fresh water fish 1s placed 1n salt water the
fresh water fish will have difficulties eliminating excess salt.
Both fish when placed in non-native salt level environments
will soon die without appropriate intervention.

A special configuration exists for the biological salt pumps
in the gills of live-bearing prenatal fry. The biological salt
pumps are configured for both salt retention and elimination.
This 1s due to the salimity of the amniotic fluid surrounding the
prenatal 1ry.

In the normal case, 11 the fry are birthed 1n fresh water, the
climination biological salt pumps are sequentially disabled.
In the exception case, if the fry are birthed 1n water matching
the salinity of the amniotic fluid, the elimination biological
salt pumps are not disabled but continue to operate. With the
aid of natural occurring hormones, salinity of the water can
now sately be increased to the salinity of sea water.

Once the fry reach adulthood they breed true. The adult fish
and their descendants can now breed and flourish 1n salt water
without further interventions.

BRIEF SUMMARY OF THE INVENTION

The mmvention provides for a process that enables live-
bearing fresh water fish to live and breed in a salt water
environment such as an aquarium. The process starts with a
live birth of fry 1n an aquarium where the salinity of the water
matches the salinity of amniotic fluids. Once the fry stabilize,
the salinity can be gradually increased to match the salinity of
a standard salt water aquarium. The fry and their offspring
mature, live, and breed 1n salt water with no future interven-
tion.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 depicts the overview of the process to enable live-
bearing iresh water fish to breed 1n a salt water environment.

FIG. 2 depicts the 1initial phase of the process stalling with
a stable population of live-bearing fresh water fish 1n a fresh
water aquarium.

FIG. 3 depicts the next following phase of the process
where a transition aquarium at the salinity of ammotic fluid 1s
populated with pregnant females that are close to the birthing
process.

FIG. 4 depicts the next following phase of the process
where the transition aquarium now contains only newly born
try.

FIG. 5 depicts the next following phase of the process
where the transition aquarium’s salinity 1s increased to that of
salt water. The fry mature to adults.
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FIG. 6 depicts the final phase of the process ending with a
stable population of live-bearing salt water fish 1n a salt water
aquarium.

DESCRIPTION OF THE DRAWINGS

In the drawings which depict a detailed embodiment of the
invention:

FIG. 1 depicts the mnitial fresh water aquarium populated
with a stable population of live-bearing fresh water fish (label
1), the transition aquarium populated with iry that have been
birthed 1n the transition aquartum when the salinity matched
that of amniotic fluid (label 22) and the fimial salt water
aquarium populated with a stable population of live-bearing
salt water fish which are descendants of the for mentioned
live-bearing fresh water fish (label 29). The arrow (label 38)
indicates the direction of the transition process to enable
freshwater fish to live 1n salt water. Other labels are defined
subsequently.

FIG. 2 depicts the initial fresh water aquarium (label 1) and
the mnitial specific gravity meter (label 2).

The fresh water aquarium 1s populated with adult females
(label 4), adult males (label 5), fry (label 3), and adolescents

(label 6).

The specific gravity meter consists of two related scales to
measure the quantity of salt present in the water 1 the
aquarium. One scale (label 8) measures the specific gravity
from 1.000 to 1.030. A specific gravity reading of 1.000
represents fresh water with no salt. Another scale (label 7)
measures the salinity from O to 40 1 parts per thousand (ppt).
A saliity of O represents fresh water with no salt. An indica-
tor (label 9) measures the salinity of the water 1n either spe-
cific gravity or parts per thousands. The indicator initially
represents fresh water with no salt.

FIG. 3 depicts the mitial transition aquarium (label 10) and
the 1mitial specific gravity meter (label 12) for the for men-
tioned 1nitial transition aquarium.

The mnitial transition aquarium 1s populated with pregnant
females (label 11) that are close to the birthing process.

The specific gravity meter consists of two related scales
(label 13 and label 14). The indicator (1abel 15) represents the
salinity of the transition aquarium which matches the salinity
of amniotic fluids. For this embodiment the ammiotic salinity
1s 1indicated at a 1.007 specific gravity or at 9 parts per thou-
sand.

FIG. 4 depicts the transition aquarium (label 16) and the
specific gravity meter (label 18).

The transition aquarium 1s populated with fry (label 17)
born in the transition aquarium where the mothers and any
other adult fish have been removed.

The specific gravity meter consists of two related scales
(label 19 and label 20). The 1indicator (label 21) indicates the
salinity of the transition aquarium 1s at the same level as
amniotic fluids. For this embodiment the amniotic salinity 1s
indicated at a 1.007 specific gravity or at 9 parts per thousand.

FIG. 5 depicts the transition aquarium (label 22) and the
specific gravity meter (label 24).

The transition aquarium 1s populated with adolescence fish
(label 23). These adolescence fish were born 1n the transition
aquarium when the salinity matched that of ammniotic fluid and
are allowed to mature as the salimity 1s gradually increased
from the amniotic fluid level to the salinity of salt water.

The specific gravity meter consists of two related scales
(label 25 and label 26). The indicator (label 27) 1s shown 1n
two ditlerent positions. The lower position 1s the setting asso-
ciated with amniotic fluid. The higher position is the setting
associated with sea water. The arched arrow (label 28) 1ndi-
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cates the motion of the mdicator as 1t moves from one setting
to another setting. The transition from one level of salinity to
another level of salinity takes place over several weeks and 1s
associated with the period of adolescence development from
fry to adullt.

FIG. 6 depicts the final salt-water aquarium (label 29) and
the final specific gravity meter (label 34).

The salt water aquarium 1s populated with adult females
(label 31), adult males (label 32), fry (label 30), and adoles-
cents (label 33). The fish population is stable and breeds true
and requires no other process associated with salinity stabi-
lization.

The specific gravity meter consists of two related scales
(label 35 and label 36). The indicator (label 37) indicates the
salinity of the salt-water aquarium 1s at the final level. For this
embodiment the final salinity 1s indicated at a 1.0235 specific
gravity or at 33 parts per thousand.

DESCRIPTION OF A PREFERRED
EMBODIMENT

Guppies breed and survive 1n fresh water. An 1deal tem-
perature range 1s between 72 and 76 degrees Fahrenheit. Baby
guppies, iry, thrive 1n slightly warmer water temperatures of
between 78 to 80 degrees Fahrenheit. Guppies may survive in
temperatures as low as 60 degrees Fahrenheit and as high as
90 degrees Fahrenheit.

Guppies are live bearers with an average gestation period
of 28 days. Live bearers do not lay eggs, like many fish, but
give birth to live babies. The pregnant female guppy 1s basi-
cally a swimming egg sac. The iry are able to feed themselves
at birth. Female guppies have drops of between 30 to 60 1ry.
Fry grow into adult fish 1n only a few months of either male or
female sex. The female matures at about 3 months, the males
carlier, at around 6 weeks. The life span for a well cared-for
guppy 1s 1.5 to 3 years on average.

Breeding guppies i1s very easy. Once male and female are
together they will quickly breed. A female fish after concep-
tion uses some of the sperm to mternally fertilize a brew of
fry. Some of the sperm 1s stored for future pregnancies 1n a
process called superfetation. A single mating can produce 4 to
8 brews of fry. Females appear plump when pregnant and
often have a black spot, a gravid spot, on their bellies.

Guppies can withstand brackish medium-hard water to
some extent but 1f you place guppies into a salt water tank, the
g1lls will quickly turn bright red with salt burn and the guppies
will soon die within a few days. A simple fish net can be used
to move {ish from one aquarium to another aquarium.

Salt concentration, salinity, can be measured 1n a variety of
methods. One of the most common methods 1s to use a spe-
cific gravity device. The specific gravity device has a cali-
brated compartment for the sample under measurement. The
compartment also has a floating indicator. The specific grav-
ity 1s the ratio of density of the sample to the density of pure
water. By definition, pure water has a specific gravity ol unity.
As you add salt to the sample, the specific gravity increases.
Salt water, as found 1n aquariums, has a specific gravity of
1.02 to 1.03.

Another measurement of salinity 1s grams of salt per liter of
solution expressed 1n parts per thousand (ppt). The salinity of
sea water 1s approximately 35 ppt while fresh water has a zero
ppt. The measurement of salinity 1s temperature dependent.
(Given a constant temperature, a relationship can be formu-
lated between salinity measured by specific gravity and parts
per thousands. The salinity of sea water varies based on time
of year, location, and temperature. A traditional salinity of a
tropical salt water aquarium 1s about 33 ppt.
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The specific gravity of human amniotic fluid ranges from
1.006 to 1.008. The specific gravity ol body fluids of saltwater
fish 1s about 1.007. Just about all life forms have similar
salinity of their body fluids.

The salinity of the water 1s increased by adding a dry salt
mixture. This salt mixture 1s typically extracted from sea
water 1s large evaporation ponds. To decrease the salinity of
the salt water, some salt water 1s removed and replaced with
fresh water.

Fresh water fish have body fluids far saltier than their
surrounding environments. Salt water fish have body fluids
less salty than their surrounding environments. Body fluids of
salt water fish are about three times less salty than sea water.
Fish kidneys lack the capability to make urine saltier than
body fluids. In particular, fish kidneys lack the loop of Henle
structure.

For a fresh water fish 1n fresh water, the salinity of the body
fluids 1s greater than the surrounding water. The fresh water
fish does not drink water but gains copious amounts of water
through the skin through an osmosis process. Water and salt
loss 1s through urination. Salt retention 1s through the gills. In
summary, for fresh water fish 1n fresh water, water 1s absorbed
through the skin and salt 1s expelled through urination.

In a salt water fish in salt water, the salinity of the body
tfluids 1s less that the surrounding salt water. The salt water fish
drinks salt water and loses copious amounts of water through
the skin. There 1s little loss of water through urination. Salt 1s
pumped out by special cells 1n the gills. In summary, for salt
water fish 1n saltwater, water 1s absorbed through the gut, loss
through the skin while salt 1s expelled through the gills.

Prolactin, a pituitary hormone, plays a key role 1n salt
retention in fresh water fish. This 1s known because a fresh
water fish that has its pituitary gland removed will die from
salt loss. However, 11 prolactin 1s administered, the fresh
water fish will survive.

Cortisol, a steroid hormone secreted 1n the adrenal cortex,
1s crucial to the development of salt water tolerance. Cortisol
secretions correlate with an increase 1n salt excretion, 1n bio-
logical salt pumping by proteins in the gills, and 1n the absorp-
tion of 10ns and water 1n the gut.

Cells 1 the gills have biological salt pumps. These biologi-
cal salt pumps can move salt into or out of the body. The salt
climination biological process uses these pumps to remove
salt from the body. The salt retention biological process uses
these pumps to move salt into the body. The pump activity 1s
controlled by prolactin and influenced by cortisol. Salt water
fish have the vast majority of these biological salt pumps
configured for salt elimination while fresh water fish have the
vast majority of these biological salt pumps configured for
salt retention.

Consider a fry of a fresh water live-bearer fish betfore birth.
The fry are living 1n an environment where the salinity of the
iry’s body flmids and the salinity of the amniotic fluid are
about equal. The process of osmosis that would normally
move water 1nto the 1ry’s body 1s inactive because there 1s no
salinity gradient. The fry drink the ammniotic fluid to obtain
water and, 1n the same drink, also obtain salt. Over time, the
salt levels increase 1n the fetal fry. The pituitary hormone
prolatinis active because salt levels are not in balance. The fry
gills contain biological salt pumps configures both for salt
retention and elimination.

I1 birth occurs 1n fresh water, the biological salt pumps 1n
the gills configured for salt elimination are no longer needed
and are deactivated. A fresh water birth 1s the normal course.
I1 the birth occurs 1n salt water at the salinity of sea water, the
salt concentrations 1n the fry quickly increase much faster
than the fry’s biology can keep pace. The fry will soon die.
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However, i1 the birth takes place in water that matches the
salinity of the amniotic fluid, the biological salt pumps in the
gills configured for salt elimination remain active. The fry
SUrvive.

Birth 1s a stressful event, cortisol 1s a stress hormone, and
thus, cortisol 1s present 1n the fry at birth. Cortisol activates
prolatin which in turn, activates the biological salt pumps in
the gills. This sets the stage for the fry to survive 1n even
higher salinity environments. As the environment becomes
saltier, cortisol increases, which increases prolatin, which 1n
turn activates the biological salt pumps, which enables more
salt to be pumped through the biological salt pumps in the
oills.

The fry, born 1n a salinity matching environment, are now
ready to live 1n salt water since they now have the similar salt
maintenance chemistry of traditional salt water fish. The
salinity can now be gradually increased to the salinity of sea
water. The Iry mature into fully functional adult fish.

The ability to live 1n sea water breeds true. This means that
once a salinity-enabled fry matures to an adult, the offspring
are able to immediately survive in salt water without any
salinity conditioning. The birth of fry by a pregnant female
conditioned to live 1n salt water can occur 1n salt water with-
out modification of the salt levels.

Another embodiment the live-bearing fish are mollies.

Yet another embodiment the live-bearing fish are sword-
tails.

Yet another embodiment the live-bearing fish are platy.

Yet another embodiment the live-bearing fish are mosquito
fish.

What 1s claimed 1s:

1. A method to enable a live-bearing freshwater fish popu-
lation to live and breed in a target saltwater environment,
comprising: birthing freshwater iry from the said live-bearing
freshwater fish population 1n an 1nitial saltwater environment
where the salinity of the said nitial saltwater environment
matches the salinity of ammiotic fluid of the said live-bearing,
freshwater fish population, followed by a means for increas-
ing salinity of the said initial saltwater environment to match
the salinity of the said target saltwater environment; the said
freshwater 1ry establish a live-bearing saltwater fish popula-
tion.

2. The method of claim 1 where the means for increasing,
salinity 1s accomplished 1n incremental steps where a salinity
increment 1s defined by dividing a total requested increase 1n
salinity by the number of days for said freshwater fry to reach
maturity; the said total requested increase 1n salinity is cal-
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culated by taking the salinity of the said target saltwater
environment minus the salinity of the said 1nmitial saltwater
environment.

3. The method of claim 1 where the said live-bearing fresh-
water fish population 1s selected from the group consisting of
tamily Poeciliidae and genera Poecilia commonly called gup-
pies (Poecilia reticulate), family Poeciludae and genera
Poecilia commonly called mollies (Poecilia sphenops) and
tamily Poeciliidae and genera Xiphophorus commonly called
swordtails (Xiphophorus heller).

4. The said live-bearing saltwater fish population estab-
lished by the method 1n claim 3.

5. A method to enable live-bearing freshwater fish popula-
tion to live and breed 1n a saltwater environment, comprising;:
a freshwater aquarium with said live-bearing freshwater fish
population comprising of iry, adolescences, adult males, and
adult females where several of the live-bearing freshwater
females are pregnant and near birth; a transition aquarium,
initially free of fish, with salimity of the transition aquarium 1s
set to match the salinity of amniotic fluid of the said live-
bearing freshwater fish population; a saltwater aquartum 1ni-
tially free of fish; a means to measure salinity of the water in
the aquariums; a means to change the salinity of the water in
the aquariums; a means to move fish from one aquarium to
another aquarium;

(1) one or more said pregnant females that are near birth are
removed from the said freshwater aquarium and placed
in the said transition aquarium;

(1) one or more of the said pregnant females now 1n the said
transition aquartum give birth to one or more transition
fry; followed by the removal of now postnatal said
females from the said transition aquarium;

(111) followed by incrementally increasing the salinity of
the said transition aquarium to that of sea water over a
period defined by the time necessary for the said fry to
mature 1nto adolescence; the said transition iry mature
into adolescence transition fish;

(1v) the said adolescence transition fish 1n the said transi-
tion aquarium now at salinity of sea water mature nto
transition adult live-bearing fish;

(v) the said transition adult live-bearing fish are removed
from the said transition aquarium and placed in the said
saltwater aquarium: the said transition adult live-bearing,
fish establish a stable live-bearing saltwater fish popula-
tion that breed true to saltwater.
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